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DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM., MASSACHUSETTS 02284

REPLY TO
ATTENTION OF:

NEDED JUL 30 1981

Honorable Edward J. King e
Governor of the Commonwealth of

Massachusetts o -
State House .
Boston, Massachusetts 02133 .

Dear Governor King:

Inclosed is a copy of the Provin Mountain Reservoir {MA-00528) Phase 1
Inspection Report, prepared under the National Program for Inspection of
Non-Federal Dams. This report is based upon a visual imspection, a
review of the past performance and a brief hydrological study of the
dam. I approve the report and support the findings and recommendations
described in Section 7 and ask that you keep me informed of the actions
taken to implement them. This follow-up action is vitally important.

Copies of this report have been forwarded to the Department of Environ-
mental Quality Engineering, and to the owner, City of Springfield,
Springfield, MA. Copies will be available to the public in thirty days.

1 wish to thank you and the Department of Environmental Quality
Engineering for your cooperation in this prograa.

Sincerely,
Incl C. E. EDGAR, 1III -
As stated Colonel, Corps of Engineers

Commander and Division Engineer
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NATICNAL DAM INSPECTION
PROCGRAM

PHASE I INSPECTION REPORT

BRIEF ASSESSMENT

Identification No: MA 00528

Kame of LCam: Prcvin Mountain Reservoir

Town: Agawam

Ccunty and State: Hampden County, Massachusetts
Stream: Off Stream

Date of Inspection: March 4, 1981

Provin Mountain Reservoir is a series of four concrete storage
reservoirs, averaging 30 feet deep, constructed on the ridge of
Provin Mountain in Agawam, Massachusetts. Two of the concrete
reservoirs are rectangular in shape and were constructed in 1910
and 1932, respectively. The first reservoir is 288 feet by 320
feet with a maximum height of 30 feet while the second reservoir

is 288 feet by 224 feet with a maximum centerline depth of 38 feet.
The two other concrete structures are circular and were added to
the facility in 1958. These tanks are 29.5 feet in height and 320
feet in diameter. The total storage capacity of the four reser-
voirs is approximately 60 million gallons or 184 Acre-Feet. The
structures are covered with earth and have stone paved side slores.
The facility serves as a distribution reservoir for the water supply
syster for the City of Springfield. The installation is maintained
and operated by a full-time crew, one of which occupies a residence
on the site. Inflow and outflow for the reservoirs is controlled
by a syster of valves. Overflow can be discharged through three
separate 30-inch diameter pipes. Reservoir water levels and flows
are continuously metered and are tied intc a high and low water
alarm system. BAerators are positioned over three of the tanks but
are no longer used. The entire facility is in fair condition at
the present time, pending examination of the tank interiors.

The following deficiencies were cbserved at the site: areas of

localized sloughing in the rock slope of the east and west sides ERPCS
of Reservoir No. 1; minor creep with a tendency towards bulging S
in the lower half of the rock slopes of Reservoir No. 1; and L

seepage at the toe of the slope, northeast of Reservoir No. 2. tjﬂ
Since Provin Mountain Reservoir has a maximum centerline depth of -y:l
38 feet, a maximum wall height of 30 feet, and a storage capacity )
of 184 Acre-Feet, the reservoir has been classified in the "srall" ;”J
category based on both height and storage capacity. The hazard 9
potential was determined by the downstream impact resulting from Lo

the failure of one wall on the rectangular tanks with a resultant Ot

...............
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peak failure outflow cf 66,300 cfs. The failure cutflow would
. overtop two rcocadways ancd inurdate two buildings at the cdar site
; and two resicdential properties downstream. Thus, with aprreciable
ecororic lcss, pcssible lcss of more than a few lives and the loss
of water supply, Prcovin Mountain Reservoir has been classified in
the ."high" hazard category.

~

It is recormenced that the Owner employ a qualified Registered Pro-
fessional Engineer to analyze the stability of Reservoir No's 1 and
2 under earthguake loading and present loading conditions, and to
irspect the interior of all tanks. The Owner should put into effect
any design modifications which may result from such studies. It is
also recormended that the Owner implement a program of annual techni-
cal inspecticns with partlcular attention to any change in the quan-
tity or clarity of seepage issuing from the ground to the northeast
of Reservoir No. 2. The technical inspection should also include

an inspection of the interior of all tanks. Other measures to be
completed by the Owner include reshaping slumps in rock filled
slopes, inspection of the tank interiors, monitoring seepage until
engineering recommendations have been implemented, and monitoring
bulges in westerly slope for rajor changes. Finally, an erergency
preparedness plan should be developed for notifying downstream
residernts in the event of an emergency at the reservoir.

The reasures outlined above and in Secticn 7 should be implemented

bty the Owner within a period of one year after receipt of this
Phase I Inspection Report.

Cullinan Engineering Co., Inc.
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This Phase I Inspection Report on Provin Mountain Reservoir (MA-00528)
has been reviewed by the und:rsigned Review Board members. In our
opinion, the reported findi gs, conclusions, and recommendations are
consistent with the Recomme: ied Guidelines for Safety Inspection of

Dams, and with good engineering judgement and practice, and is hereby
submitted for approval.

M. 7;\7«-«

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

W. FINEGAN,
ontrol Branch
Engin€ering Division

Peamesl ki

» MEMBER

o ARAMAST MARTESTAN, CHAIRMAN

};»ﬁ~ Geotechnical Engineering Branch

;;'r Engineering Division
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PREFACE

This report is prepared under guidance contained in Recommended
Guidelines for Safety Inspection of Dams, for a Phase I Investiga-
tion. Coples of these guidelines may be obtained@ from the Office
of Chief of Engineers, Washington, D.C. 20314. The purpose of a
Phase I Investigation is to identify expeditiously those dams
which may pcse hazards to human life or property. The assessment
of the general condition of the dam is based upon available data
and visual inspections. Detailed investigations, and-analyses
involving topographic rapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to
icentify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on okservations of field conditions
at the tire of inspectior along with data availakle to the inspec-
tiocn tearm. In cases where the reservoir was lowered or drained
prior to inspection, such action, while improving the stability
and safety of the dam, removes the ncrmal locad on the structure
ané ray obscure certain conditions which might otherwise be detec-
table if inspected under the normal cperating environment of the
structure.

It is impcrtant to note that the condition of a dam depends on
rurerous and constantly changing internal and external conditions,
ancd 1is evolutionary in nature. It would be incorrect to assume
that the present condition of the éar will continue to rerpresent
the condition of the dam at scme point in the future. Cnly through
continued care and inspection can there be any chance that unsafe
concitions be detected.

Phase I inspections are not intended to provide detailed hydrologic
ané hydraulic analyses. In accordance with the established Guide-
lines, the Spillway Test Flood is based on the estimated "Probable
Maxirmum Flood" for the region (greatest reasonakle possible storm
run-off), or fractions thereof. Because of the magnitude and
rarity of such a storm event, a finding that a spillway will not
pass the test flood should not be interpreted as necessarily pos-
ing a highly inadequate condition. The test flood provides a mea-
sure of relative spillway capacity and serves as an aid in deter-
rining the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the
cdownstream darage potential.

The Phase I Investigation does not include an assessrent of the
need for fernces, gates, no-trespassing signs, repairs to existing
fences and railings and other iters which may ke needed to mini-
rize trespass and provide greater security for the facility and
safety to the puklic. An evaluation of the project for corpliance
with OSHA rules and regulations is also excluded.
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NATICNAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT
PROVIN MOUNTAIN RESERVOIR
SECTION 1

PROJECT INFORMATION

GENERAL

' s

(a) Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through the Corps
of Engineers, to initiate a national program of dam in-
spection throughout the United States. The New England
Division of the Corps of Engineers has been assigned the
responsikility of supervising the inspection of dams
within the New England Region. Cullinan Engineering Co.,
Inc., has been retained by the New England Division to
inspect and report on selected dams in the State of
Massachusetts. Contract No. DACW 33-81-C-0025, dated
Decerber 19, 1980, has been assigned by the Corps of
Engineers for this work.

£

i

T T S
v e S Nt e
. » B
o . L,
LI e e 2 s
O e e Y
D o & T e F
D . e A
2 2

S A

2

]

(k) Purpcse:

(1) Perform technical inspection and evalua-
tion of non-Federal dams to identify con-
¢itions which threaten the public safety
and thus perrit correction in a timely S
ranner by non-Federal interests. RS
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(2) Encourage and assist the States to ini-
tiate quickly effective dam safety pro-
grams for non-Federal dams.
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(3) Update, verify ané complete the National
Inventory of Dars.

DESCRIPTION OF PROJECT

(a) Location. Provin Mountain Reservoir is located on
tor of Provin Mountain in the Town of Agawam, Hampden
County, Massachusetts (see Location Map). The coordi-
nates for the dam are 72 cdegrees 41.9 rirnutes longitude
and 42 degrees 05.8 minutes latitude.

(t) Descrirtion of Dam and Appurtenances. Provin
Mountain Reservoir consists of four reinforced concrete
storage tanks, inlet and outlet gatehouses, a flow meter
charber, meter house, venturi chamber, and nurerous valve
charbers. The tops of the tanks are grass covered and
the exposed slores are 1:1 hand-placed stone at Reser-
voir No's 1 and 2, and end-dumped stone at Reservoir No's
3 ané 4. 211 four tanks are vented by means of manhcle
ccvers set in concrete curbs cast through the roof sec-
tions (see Appendix B and Photos No's. 1 and 2).
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The four ccncrete reservoirs were constructed in three
separate phases. Phase one was the construction of a
288 foot by 320 foot rectangular concrete tank with a
raxirur cderth of about 30 feet, referred to as Reservoir
No. 1., A series of elliptical arches 16 feet on center

- supported by 2 foot square colurns form the roof of this
structure. The floor of the tank is a reinforced concrete
slabk having a rinirumr thickness of 4 inches. The walls
of the tank vary in thickness from 18 inches to 38 inches
depending on their height and lateral support conditions
with the outside faces of the walls battered l-inch in
24 inches. Both the inlet and outlet lines for Reservoir
No. 1 are 42-inch cdiarmeter pipes. The tank is vented and
has 2 feet of earth over the roof of the structure. Akut-
ting the outside walls are 1:1 stcne fill slopes.

The second phase of work occurred in 1932-33 andé included
the construction of Reservoir No. 2, another rectangular
concrete tank. This structure is located adjacent to Reser-
voir No. 1 and is 288 feet Ly 224 feet in size. The con-
struction design and composition of Reservoir No. 2 is
substantially the same as described for Reservoir No. 1
with the following exceptions: the depth varies from 22
feet to 37.5 feet, some of the roof support columns are
26 inches sguare, the inlet pipe is 60 inch diameter, and
the cutlet pipe is 72-inch diameter reduced to a 66-inch
diareter imrediately outside the structure. Also, an
aeration pipe network and concrete tank were included in
the construction of Reservoir No. 2.

The third and final work rhase included the erection of
two 320 foot diameter circular reinforced concrete tanks
with aeratcrs. These structures are referred to as Reser-
veir No. 3 and Reservoir No. 4. These reservoirs are of
sirilar design ané construction, and are kasically sym-
retrical about the aerator control house between them.
The roof slabs are reinforced concrete 9 inches thick
supported Ly 24-inch and 28~inch diareter reinforced
concrete celurns. There is approximately two feet of
earth fill over the roof. The reinfcrceé concrete sice-
walls are 18 inches thick, and the floor slabs are a
rinirur of 5 inches of reinforced concrete. These tanks
average about 29.5 feet in depth. There is a kank of
four 36-inch diameter equalizer pipes between Reservoir
No's 2 and 3. The common intake well serves as an
egualizer hetween Reservoir No's 3 anc¢ 4. The feed to
the intake well is a 60-inch diameter pipe. The outlets
for both circular tanks are 42-inch diareter pipes which
cornnect to a common 6C-inch outlet pipe. BAeratcrs are
pcsitioned cver each tank but are no longer used as part
of the normral operating procedure.
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Vater is supplied to the reservoirs by three inlet ague-
ducts which flow into Inlet Chamber No. 1 (see Photos
No's. 3 and 4). The inlet agqueducts are 42, 48 and 60
inches in diameter. The water is distributed to the
tanks from this control structure. Reservoir No's 1

anéd 2 are fed by 42-inch ané 60-inch supply lines,
respectively, while reservoir No's 3 and 4 are fed by

a single 60-inch supply line through a central intake
well for both structures. Outflow from the tanks is
controlled by separate valve chambers for each tank,

and by a common gate chamber where the individual out-
let pipes congregate in the meter house. Overflow capa-
bility for the facility is provided by three 30-inch
diameter outlet pipes which discharge to a paved water-
way on the westerly side of the site (see Photo No. 8).

(c) Size Classification. The maximum height of the
cencrete reservoir walls is 30 feet and the estimated
storage capacity is 184 Acre-Feet. According to guide-
lines estaklished by the Corps of Engineers, the dam is
classified in the "small" category on both height and
storage capacity.

(d) Eazard Classification. The results of the dam fail-
ure analysis indicate that the assumed failure outflow
would travel eastward down the mcuntain as sheet flow,
inundating and severely daraging the access rocad and two
kuildings before reaching a stream channel flowing north-
ward. The failure outflow would then follow the strear
channel, overtopping twoc roadways by 8 to 10 feet and
inundating at least two buildings in a residential area
with & to 10 feet of water before reaching the Vestfield
Piver where the peak would be attenuated. Prior to a
failure there would be no water at the residential builéd-
ings and only norral stream flow through the culverts
urcder the subject rocadways. Consequently, with the
potential loss of more than a few lives, the appreciable
econor.ic loss ané the loss of a water supply that would
occur, the dar has been classified in the "high" hazarad
category.

(e) Ownership. The four concrete reservoirs are owned
ty the City of Springfield, City Hall, Court Street,
Springfield, Massachusetts.

(f) Operator. The reservoir facility is operated by S
Mr, William Sullivan, Superintendent of Provin Moun- '
tain Feservoir, and a full-tire raintenance staff. ==
Mr. Sullivan resides on the site and his address is ;
Northwest Street, West Feeding Fills, Agawam, Massa-
ctusetts (telephcne 413/786-3030).
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. (g) Purpcse of the Par. Provin Mountain Reservoir pro-
Kﬁ . vides water storage and regulates its release as part of
oo the water supply syster for the City of Springfield,

. Massachusetts.

; ‘ " (h) Design ané Construction History. Construction at

. ' the Provin Mountain site has taken place in three phases.
Phase one included the construction of the first rec-
tangular concrete tank. Plans for this phase were pre-
pared by Elbert E. Lochridge, Chief Engineer,; Allen
Hazen, Consulting Engineer; and L.G. Carlton, Resident
Engineer, This structure was reportedly built in 1910.
Plans for Phase two, the second rectangular tank and
aerator, were prepared Ly Elbert E. Lochridge, Chief
Engineer; Chester M., Everett, Consulting Engineer; and
Jares B. Porter, Resident Engineer. The related con-
struction took place in 1932-33. The final phase inclu-
ded the construction of the two circular concrete tanks
in 1958. Plans for this work were prepared by Bogert
and Childs, Consulting Engineers, New York, New York.

(i) Normal COperating Procedure. Maintenance on the dam
is performed on a routine schedule by a full-time staff,
The superintendent of Provin Mountain FReservoir resides
on the site, The tank levels and outflow rates are
reportedly checked three times a day by the staff at

8 AM, 4 P¥ and 8 PM. Inflow to the facility originates
from Cobble Mountain Reservoir, located twenty miles to -
the west of the site in the Towns of Blanforé and Gran- -
ville, BRetween Cokble Mountain Reservoir and Provin
Mountain Reservoir the water is processed through either
slow sané filters or dual media rapid sand filters at
the Vest Parish Filter Plant in Westfield. Before
leaving the filtration plant, chlorine is added to the
water, Inflow to Provin Mountain Reservoir is regulated
at the Viest Parish Filter Plant.
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1.3 PERTINENT DATA
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(a} Drainage Area. Since Provin Mountain Reservoir
sits on top of a rmountain and consists of four holding
tanks fed by a regulated aqueduvuct, the drainage area
size and characteristics do not have a direct bearing
on the inflow to the facility.

() Discharge at the Dam Site. Normally, the water is
drawn off from the reservoirs by the various outlets

- which feecd the outlet aguecducts. Outflow is controlled
S by the various valve charbters on line. The outlet

YR agueducts then carry the water to the City of Spring-

‘ field water supply syster. The average daily discharge
is reported to be about 27.7 rillion gallons per day
with a rmaxirum daily use of 75.69 rmillion gallons occur-
ring on June 30, 1971. There are also three 30-inch ~3
ove~flow pipes for the facility (see Plars Appendix B -3
ar - Photo Location Plan p. C~1), These outflow pipes :
function when the water level in the tanks reaches an -
elevation of 404.8. The overflow discharge channel is A
a paved waterway on the westerly side of the site.
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The following is a list of pertinent values relative to discharge:

: 1. Cutlet VWorks (Corncduit) Size: (a) 42" outlet from Reservoir No. 1 e
(b) 66" outlet fror Reservoir No. 2 S
- (c) 42" outlet lines from Reservoir el
. : No's 3 and Nc. 4 which corbine @
: into a cormon 60" line (see Plans) s

Invert Elevation: 380%#

Discharge: Average daily discharge reported to be approximately
37.7 MCD

, 2. taxirum Krnown Flood at Dar Site: X/A

3. Ungated Spillway Capacity at Tor of Dar: N/2

4. Urcated Srillway Capacity at Test Flood Flevation: N/2

5. Gated Spillway Capacity at Norral Pool Flevation: N/A
) 6. Cated Spillway Capacity at Test Flood Elevation: N/A
;; 7. Total Spillway Capacity at Test Flood Elevation: N/A

8. Total Project Discharge at Top of Dam: N/2

9., Total Project Pischarge at Test Flocod Elevation: N/2
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(c) Elevation - Feet Ebcve Mean Sea Level

1. Strearked at Toe of Dam: 187

2. Bottom of Cutoff: N/2

3. Maximurm Tailwater: N/A

4., Normal Pool: N/A

5. Full Flood Control Pool: N/2

6. Spillway Crest: N/A

7. Design Surcharge (Original Cesign): Urknown
B. Top of Damr: 216

9. Test Flood Surcharge: 216.1
10. Cther: 12" Overflow at El1 212,0

(d) Reservoir - Length in Feet

1. Norral Pool: 1980 feet

2. Flood Control Pool: N/2a

3. Srillway Crest Pool: N/A
4. Top of Car: 2300 feet

5. Test Flood Pool: 2350 feet

(e) Storage - Acre-Feet

1. Normal Pool: 92 acre-feet
2. Flocc Centrcl Pool: N/A

3. Srillway Crest Pool: N/A
4. Top of Dam: 140 acre-feet

5. Test Flooé Pool: 142 acre-feett
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(f) Peservcir Surface - Acres

1. Ncrral Pool: XN/A

2. Flooé Corntrol Pcol: N/A
3. Spillway Crest: NXN/A

4. Test Flood Pool: N/2A

5. Top of Dam: 6 Acres (top surface area of tanks)

S,
’ bl
- (g) PDam ]
1. Type: Ccncrete tank walls, earthfill, stone paved sloges ;ii
3 (downstream) RS
s
2. Length: 3200 Feet (perireter of tanks) ,alL1
3. Height: 30 Feet o
K 4, Top Width: N/A o]
‘ & 5. &ide Slopes: Vertical upstrear (tank walls) !!_i
. 1:1 downstream o
o 6. Zoning: N/A ila
‘ R
- 7. Irpervicus Core: N/A L
| ED
8. Cutoff: N/A -
; S
S 9. Crout Curtain: N/2 =
[ .G
10. Other: N/A L
a . .
- (h) Diversion ané Regvlatory Tunnel None 2
) (i) Spillway None S
‘ (j) Regulating Outlets
| &
‘ N 1. Invert: 180% (all)
2. Size: 42", 66", 2-42" corkining to 60"
R 3. Descripticn: Cutlets into City of Sgringfielcé Water Supply
Syster fror Peservoir No's. 1, 2, 3, and 4, A
| respectively S
| e
\ 4, Control Mechanism: Manuvally operated valves (all lines) s
I 3
‘ : 5. Other: N/A .
i °
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SECTICN 2
ENCINEEFINC DATA

CENERAL

Constructior at Provin Mcuntain has taken place in three
separate rhases. Fecord plans for all three phases were
obtained from the City of Springfield Water Department.
Phase one construction plans for the first rectangular
concrete reservoir were prepared in 1910 ky Eltert E.’
Lochridge, Chief Engineer; Allen Hazen, Consulting Engi-
neer; and L.G. Carlton, Resident Engineer. Flans for
phkase two, the second rectangular concrete reservoir,
were prepared in 1931-33 by Elbert E. Lochridge, Chief
Engineer; Chester M. Everett, Consulting Engineer; and
James B. Porter, Resident Engineer. The final phase
included the construction of the two circular concrete
tanks. Plans for this work were prepared in 1958 by
Bogert and Childs, Consulting Engineers, New York, New
York.

Periodic inspection reports and sketches by the Massachu-
setts DPW were obtained from the Division of VWaterways.

CONETRUCTICN RECORDS

The abcve rentioned recorc plans are availahkle from the
City of Springfield Vater Department for all three phases
of construction.

OPERATIONAL RECCRDS

Tank levels and outflow are retered continuously witn the
reters read kty personnel of the Springfield Water Depart-
rent three tires a day (8:00 AM, 4:00 PM, 8:00 PM).
Records of the tank levels and outflow are maintained by
the Springfield Water Departréent.

EVALUATION

(a) Availabkility. Documents described in Section 2.1
above are availakle from the City of Springfield, Water
Cepartrent, City Eall, Court Street, Springfield, Massa-
chusetts and the Division of Waterways, State of Massa-
chusetts.

(b) Adeguacy. The availakle cdata, in corbiration
witlh the visuval evaluation cdescribed in the fcllowing
section, is adeguate for the purpcse of the Phase I
Investigation,

(c) Validity. The general oktserved configuration of
the reservcirs and appurterances were in goocd agree-
mert with the record plans.
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SECTION 3
VISUAL OBRSERVATIONS

3.1 FINCINGS

l " (a) Cereral. Provin Mountain Reservoir is a series of
four enclosed reinforced concrete storage reservoirs
. with stone filled containment dikes constructed on the

ridge of Provin Mountain. At the time of inspection

all reservoirs were full, precluding access. Therefore,
it is recormended that the tanks be dewatered and the

- interior of all the tanks be inspected ky a qualified

: registered engineer., The visual inspection of the site
was rade on March 4, 1981. A copy of the inspection
checklist is included in Appendix A. Provin Mountain
Reservoir is in fair condition at the present time pend-
ing inspecticn of the tank interiors.

(b) Storage Tanks and Containrent Dikes. Provin Moun-
tain Reservoir is comprised of four underground rein-
forced concrete tanks identified as Reservoir No's 1, 2,
- 3 and 4. Reservoir No. 1 and Reservoir No. 2 are located
- at the southerly end of the site and are of rectangular
configuration. Reservoir No's 3 and 4 are circular tanks
located irmeciately to the north. 2ll four tanks are
vented by means of manhole covers set in concrete curks
(see Appencdix B and Photos No's. 1 and 2). Rock fill
cortainment dikes abut the exterior of the tanks along
. the entire length of the east and west walls and along
porticns of the north and south ends (sz2e Photos No's. -
7, 8 9, and 11). R

" The rock slope along Reservoir No. 1 is hand-placed and
' is in good concition., There is a minor slcuvghed area ‘

on the lower southerly portion of the fill but it is of Tt
! no structural significance. Other minor sloughed areas ‘_——w-?
exist on the east and west sides of the containrent dike R
near EReservoir No. 1. Although the hand-placed rock ]
slopes are in generally good condition, there is evi- g
dernce of rinor creep, particularly on the westerly -
slope, with a tendency towards tulging in the lower
o= half of the slope of not more than one foot from the
o origiral plane, Kowever, these bulges do not appear

to have any practical engineering significance and

should merely be inspected periodically to see if any.
- rajor changes occur.

The hand-placed rock slope along the east and west 74!1
sices of Feservoir No. 2 is in excellent condition. S
There is an abrupt change in slope between the hand- '
placed section and the end dumped section between
. Reservoir No's 2 and 3. The slopes along Reservoir
ii No's 3 and 4 are end-durped rather than hand-placed,

3-1
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The raterial in these dikes is screened trap rock
ranging in size fror approximately 3 inches to 12
inches. It is angular, klocky hard basaltic rock. The
slopes are uniform and in excellent condition with no
bulging or mcvement noted. There is a rock spoil area
- located to the west of Reservoir No. 4.

There is some clear and clean seepage accunmulated along _
the toe of the east dike of Feservoir No. 2 in a low e
spot near a ranhole (see Photo No. 12). The total flow f;j
is estimated to be 5 to 10 gpm. A small boil issuing L
about 1 gpm of clear, clean water is located northeast ]}

of Reservoir No. 2 near a catch kasin. It is the R
opirnion of Mr. William Sullivan, Superintendent of e
Provin Mountain Reservoir, that the seepage is coming )
fror a spring in the bedrock Lkeneath the reservoirs.
It is understood from okservations that the seepage oy
occurs when Reservoir No's 1 and 2 are full and Reservoir

No's 3 and 4 are erpty, anéd when Reservoir No's 1 and 2 R
are erpty ancd Reservoir Ko's 3 and 4 are full. Also, the

same seepage appears when all the reservoirs are full.

There are drains on the outside of the reservoirs which -'ﬁ
collect grcunéwater. However, the evidence indicates oo
that the water is coming fror springs through the cracks [ ]

and sears of the underlying bedrock. Nevertheless, this T

seepage should be studied by an Engineer and monitored

by the Owner until the recommendations of the engineering
study have been implemented. There is no evidence of any
seepage from Reservoir No's 1, 3 and 4.
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(c) Appurtenant Structures

'
Yy

(1) West Cate House (Inlet Charber XNo. 1)

This structure consists c¢f concrete masonry
unit walls with a concrete floor and tiled
roof (see Photo No's 3 anéd 4). The struc-
ture is in good condition,
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The building houses two hané-crank operated
bench stands manufactured by the Chapran
Valve Mfg. Co. The right gate, which con-
trols the 6C-inch intake was open 48 inches
at the time of inspection. The left gate,
which controls the 42-inch intake was fully
clecsed. The vench stands and stems are well
maintained and in good operating condition.
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(2) North Gate Ecuse (Inlet Chambers 3 and 4)

vy

.
P

This structure consists of a reinforced con-
crete frare and roof with cerent concrete
masonry unit non-bearing walls. The floor )

! consists of metal grating and the sub-floor ®
is concrete (see Photos No's. 5 and 6). The
structure is in good condition.

CEEE B
T
e
temtadadnd ol ol ale i teie

'® i. Co ‘ .._'-.".v"--

A




Bkl e & M A A M S SR Mt A I e i e A S e = Se e SR S ol SR A b A A A e

The kuilding hcuses two hand crank operated R
bench stands rarnufacturec by the Chapman

Valve Mfg. Co. Both gates were opened by
approxirately 48-inches. The bench stands DA
and sters are well maintained and in cood

..
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operating condition., o .

-
The structure also houses eight additional :,}
gates and a corpressor for operation of ooy
the aeration system. This syster appears _»i
to be in good condition. ]
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(3) East Cate House (Cutlet Chambers 1, 2, 3 and 4

[
ey

e

This structure houses two hand crank
orperated bench stands. Both gate valves
were in the open position at the time of
inspection.

(d) Reservoir Area. The reservoir is located on the
ridge of Provin Mountain and consists of four
enclesed concrete tanks. The tanks are grass
covered on the top ané have stone riprap embank-
ments on the sides. There are several ccntrol
ané maintenance structures located on the site.
Aerators are located on top of three of the L
tanks. ]
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(e) Downstream Channel. Normal discharge from the ]
Frovin Mountain facility is through agueducts to ®
the City of Springfield water supply system. How-
ever, in the event of the assumed failure, the

rent dikes on the east and west side of Reservoir No. 1,
and some seepage eranating frorm the ground northeast of
Pecervoir No. 2. VMeasures to improve these conditions
are stated in Section 7.3.

c¢ischarge outflow woculd travel as sheet flow cown :ﬁﬁ

the mcuntain across the access road to a natural oo

strear channel. The channel flows in a northerly ol
direction uncer two roads before reaching the Vest- ®
field River, approximately 6400 feet downstrear of o

the reservoir. o

3.2 EVALUATION
The visual inspection indicates that Provin Mountain Reser- 9

veir is in fair condition pending inspection of the tank o

interiors. There are sore minor deficiencies pertaining Zi

to localized slumps in the rock slopes of the contain- "1
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SECTION 4
CEFERATING AND MAINTENANCE PROCEDURES

4.1 OFERATING PROCEDURES

(a) General. A standard daily operating procedure is
followed at Provin Mountain Reservoir. Generally, water
levels in the tanks are taken at 8:00 AM. An estimrate
is then rade of the amount of filtered water that will
be needed to sustain the appropriate level in the tanks.

- Paw water is then processed at the West Parish Filter

- Plant and the inflow to Provin Mountain Reservoir is
controlled at the plant.

(b) Warning Syster. There is a warning syster at the
reservoir that notifies the operator as to high and low
water levels in the four tanks. Should a high or 1low
level condition occur in the tanks, an alarm system
notifies the operators of the condition. The filter
plant is then informed to increase or decrease the
amount of water being supplied to this holding tank
irstallation. There is no established emergency pre-
paredness plan in effect for this structure.

4.2 MAINTENANCE PROCEDURES

(a) Ceneral. Maintenance to the exterior portion of
: the reservoir facility is on a regular and continuous
. basis. The interior of the tanks have not been checked
for several years and have never been inspected by a
Pegistered Engineer. It is recommended that an inspec-
tion of the interior of the tanks be included as part
of the program of yearly technical inspections.

! (t) Operating Facilities. Regulating valves and con-
trols are operated continuously ky the maintenance
personnel at the site. All controls are reported to
be in good working order.

4,3 EVALUATION

- The reservoir and operating facilities are generally

- maintained in excellent condition. Formel operational
procedures, maintenance programs and a warning system
are in effect for Provin Mountain Peservoir. Fowever,
a formal "Erergency Action Plan" should be developed
to include an effective preplarned downstrear warning

. system, locations of emergency equiprent, materials

o anéd ranpower, authorities to ccntact and potential areas
that require evacuvation. 1In addition, the Owner should
implement a program of annual technical inspections,
including inspection of the interior of the tanks, by

fa a Qualified Registered Engineer.
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SECTION 5
EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

General. Provin Mountain Reservoir consists of four
concrete holding tanks constructed on the ridge of a
mountain. The reservoir is fed by three agueducts (42,
48, and 60 inches in diameter) from a supply reservoir
at Cobblé Mountain Dam, located about 20 miles west of
the City of Springfield, Massachusetts. The combined
capacity of the four reservoir structures is about 60
million gallons (184 acre-feet). All four reservoirs
have an average depth of about 30 feet. Normal dis-
charge is through the three outlet agueducts (42, 48,
and 60 inches in diameter). Three 30-inch outlet pipes
are used for overflow from the reservoirs. The facility
is also equipped with an alarm system for detecting high
and low water conditions in the tanks.

Design Data. Design and record plans for the reservoir
were obtained from the City of Springfield, Water Depart-
ment. No computations for the reservoir were available.

Experience Data. Tank levels and outflow are metered
continuously and the meters are read three times a day at
8:00 AM, 4:00 PM, and 8:00 PM by the full-time staff. The
inflow to the site is normally regulated at the filtration
plant. The average daily flow through the reservoir is
reported to be about 37.7 million gallons with a maximum
daily output of 75.69 million gallons on June 30, 1971.

Test Flood Analysis. Since Provin Mountain Reservoir
consists of four enclosed tanks on top of a mountain ridge
that are supplied by regulated agueducts, development of a
test flood was not warranted.

Dam Failure Analysis. For the purposes of this study,
it was assumed that all four tanks were full to capacity
at the time of failure. To determine the peak failure
outflow, a failure was assumed along 40% of the width of
the east wall of both rectangular tanks. The resultant
outflow woul be 66,300 cfs. The total capacity of all
tanks is 60,000,000 gallons.

As a result of the failure of the tanks, water supply to
the City of Springfield would be disrupted. Failure out-
flow from the ruptured tanks would travel eastward down

the mountain as sheet flow, inundating and causing severe
damage to the access road and two buildings before reaching
a stream channel flowing in a northerly direction. Flow in
this channel prior to the dam failure would consist of nor-
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mal strearflow only, with no cvertopping of roads or darage
to residential properties. The failure outflow would then
travel downstream overtopping North West Street by 8 to 9
feet with damage occurring to at least two buildings in a
residential area. Fror examination of the U.S.C.S. sheets,

. it is anticipated that flow at these residential structures
would be 5 to 10 feet cdeep. The outflow would continue down-
stream reaching another roadway 5100 feet from the reservoir.

At this point North Westfield Street would be overtopped by
about ten (10) feet. Aprroxirately 1300 feet downstrear of
this section, the flow reaches the Westfield River where the
peak would be attenuated. Consequently, with a sizeable
economic loss, a potential loss of more than a few lives,
anéd the loss of water supply, the overall potential hazard
from a dam failure at Provin Mountain Reservoir would be
"high".
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B SECTION 6
STRUCTURAL STABILITY

i
-

6.1 VISUAL OBSERVATIONS

’ .
Sandnndh o

A

The visual inspection of the Provin Mountain Reservoir ]
indicates that the structures are in fair condition pend- -
ing inspection of the tank interiors. There were no
significant displacements or distress which would warrant
structural stability calculations. However, there were a
few items of a maintenance nature and items requiring moni-
toring and analytical studies that should be performed to
assess the factor of safety of the reservoir under earth-
guake and present loading conditions. Monthly inspections
should be made to monitor any changes in the seepage noted
at the northeast corner of Reservoir No. 2 until the recom-
mendations of the engineering study have been implemented.

b

ey

~

Pho

6.2 DESIGN AND CONSTRUCTION DATA

Definitive plans of the four underground reservoirs and
the stone filled containment dikes were reviewed. Struc-
tural evaluations indicate that with the reservoir full
the reinforced concrete must rely on some resistance from -
. the stone dikes to provide proper stability. Should the -9
n stone embankments be removed from either the east or west -
walls of Reservoir No's 1 and 2, these structures would !
become unstable. Calculations pertaining to the design :
of these vertical walls are not available. Since the
exterior rock filled slopes are one horizontal to one :
vertical, they may be of marginal stability under earth- o
B gquake loading conditions. ;*

DR

6.3 POST-CONSTRUCTION CHANGES )

Selected design drawings are contained in the appendix. a}
There is no evidence of post-construction changes which o
would alter the stability or safety of the reservoirs. o

6.4 SEISMIC STABILITY

The project is located in Seismic Zone No. 2, and in

accordance with recommended Phase I Guidelines, does

not warrant seismic analysis. However, because of the .
design of the concrete wall in Reservoir No.'s 1 and 2, L]
stability may rely on passive earth pressures from the
rock slopes containing these walls. Because the slopes
may be unstable under earthguake loading, analytical
studies may be required as outlined in Section 7.

o
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SECTION 7
BASSESSMENT, RECOMMENEATICNS, AND REMEDIAL MEASURES

e,
(a) Ccndition. The Provin Mountain Reservoir is in e
fair condition at the present time pending further S
inspection of tank interiors. Items of concern included Co
minor seepage at the toe of rock slope northeast of ‘ !
Reservoir No. 2, and minor localized sloughing of the '
hané-placed rock slope on the east, south and west of -
Reservoir No. 1. Because of the relatively steep rock e
filled slopes they may become unstable during earthquake
loading. Since the design of the vertical walls on the
east and west sides of Reservoir No.'s 1 and 2 rely
partly on passive resistance fror these filled slopes, -
calculations should be made as to the safety factor under .2
earthquake loading, present loading conditions and full ~rﬂi
reservoir conditions., A

L{“{I-IJ

| N

7.1 PPRCJECT ASSESSMENT s

(b} Adeguacy of Inforration. Design drawings are avail-
able for the four reservoirs and appurtenant structures.
Consequently, the adequacy of the engineering data is con-
sidered good. The assessment of this project is based on
a review of these drawings plus the visual inspection con-
cducted on March 4, 1981.

(c) DUrgency. The recorrendations and remedial measures
enurerated below should be irplerented Ly the owner within
one year of receipt of this Phase I inspection report.

7.2 RECOMMENDATICNS

It is recomrended that the Owner engage a Registered Pro-
fessional Encgineer to:

(a) Inspect the interior walls and floor slab of all
tanks.

(b) Undertake an analytical study of the stability of
Reservoir No.'s 1 and 2 under earthguake loading and
present loading conditions,

The Cwner should implement the recommendations of the
akove engineering studies,

7.3 REMEDIAL MEASURES

(a) Operation and Maintenance Procedures

(1) Reshape locelized slumps in hand-placed
rock filled slopes on east, west and south
sides of Reservoir No. 1.

7-1
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The Owrer shculé inspect the interior of
all tarks on a regular basis,

Irzlement a program of yearly technical
irspections by a gqualified registered
engineer with particular emphasis on the
seepage eranating from the ground to the
ncrtheast of Reservoir No, 2. Pay parti-
cular attention to any change in the
guantity or clarity of the seepage. Also,
the inspection should include the interior
examination of the concrete reservoirs when
they are ermpty.

Monitor seepage on a monthly tkasis until
the recommrendations of the engineering
study have been imrplerented.

Mcnitor buloe on westerly rock slope of
Reservoir No. 1 and pay specific attention
tc any rajor changes that may occur.

Develop an "erergency action plan" that
will include an effective preplanned down-
strearm warning system, locations of erer-
gency eguiprent, materials and manpower,
authorities to contact, and potential
areas that may require evacuation.

ALTERNATIVES

There are

w—E Wy T

Ls."_'.‘..k_’ Al e N AT LA

no gpractical alternatives to the above recommen-

- dations and rermedial reasures,
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INSFECTICN TEAM CFCANIZATICN

Date: March 4, 1981

Project: MA 00528
Prcvin Mountain Reservoir
Agawam, Massachusetts

Vieather: Clear, ccld

INSPECTICN TEAM

Williar S. Parker Cullirnan Engineering Co., Inc. {CEC)
Kerneth W. Hodgson, Jr. CEC

Cregory M. Valiton CEC

Williar S. Zoinc Goldberg, Zoino & Associates (GZ)
Steven J. Trettel G2

Ancrew Christo Andrew Christo Engineers, Inc (ACE)
Patvl Razgha ACE

Carl Razcha ACE
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Team Captain
Bydraulics
Bydraulics
Soils

Soils
Structures
Structures
Structures
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3 PROVIN MCUNTAIN RESEERVOIR March 4, 1981
AR MA 00528
g n CEECKLISTS FQR VISUAL INSPECTION
AREA EVALUATED BY CCRDITION & REMARKS

CREST OF SLCPES AND TCP
CF RESERVOIRS

Vegetation C2
Sloughing or Erosion
Surface Cracks

Movement or Sfettlement

DOVNSTREAM SLOPE OF ROCK
CONTAINMENT DIKES

Vegetation

Sloughing or Erosion

Surface Cracks
Animal Rurrows

Moverent or Cracking
Near Toe

Unusual Emkankment or
Downstream Seepage

Piping or Boils

Fourdation Drainage
Features

CENERAL

Lateral Movement

Vertical Alignrent
Horizontal Alignment

Condition at Abutments
and at Structures G2z

P I P P S PR W 3PN SPRRUUAIL. WAL WAL SPIC FP,)

cmlahaa i talatalate Ut e ta el

None
None
None
Minor settlerent (6"%) of

rock backfill around Reser-
voir No. 4

None

Mincr sporadic sloughing of -
slopes o d

..
None -
None <
T
None L

Minor seepage east of inter-

section of tanks 2 and 3 ;q
believed to be rock springs o
and estimated at 1-2 gpm. P’

See previous item

Inaccessible -

Minor localized bulges in L
slores oo

Cood !t‘

¢
|

Good

ey . e ey e s 3 LR - - v P —
ST A TE ST "_._.\. T e"f.__"v_..\' KB Ja T

AP ST S S V-V ISR S S ST

RPN




.~ Cathutn dath Sndh Sl Gaslh S A S ddME 8 b IS ar il Al el e A audC i e i S ie ol o e i Rt S e v - &

PFCVIN MOUNTAIN KRESERVCIR March 4, 1981
MA Q00528

CEHECKLT"™S FCR VISUAL INSPECTION

AFEA EVALUATED BY CCNDITION & REMARKS

Indicaticns of Mcvement -
of Structural Items CZ None i

Trespassing None

Instrurentation Systers Ncne

WEST CATE HOUSE i%

Structure Good
Cate Bench Stands Good -

F NGRTH GATE HOUSE = 4

Structure Good

Gate Bench Stands Good

h 4 EAST GATE EOUSE

Structure Good

o

Gate Bench Stancés ACE Cood

T

'
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APPENDIX B o

ENCINEERING DATA
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NOTE: Prepared by the

City of Springfielc

"UNICIPAL WATER WORKS
SPRINGFIFLL, MASSACHUSETT __4
LX
Early tistorv Before iittle iiver Watershed
Tre City of Srringfield purchased the then existing water works consist- '-..:4
ing of small surface sunplies Wwithin the city limits in 1872, from the Spring- j
field Aqueduc* Company fer approximately $250,000. 1‘
“r 177, water was turned into the mains from the Ludlow Reservoir Supply 1}
and this surrly served the city until 1910. Since 1910, the Little River
Surply, with its large imnounding reservoir at Cobble Mountain has constituted 1
the chief source; augmented by the Ludlow Supply. These sources have a com- —‘4
bined derendable yield of apprroximately ©° million gallons per day. WF‘
Descr.rtion of System ‘
crrinrfield's "Little River Suprly” has natural advantages which make it . :
a su~eri~r water surrly fror <he star:. The source of supprly is located about : ‘
twen*y miles west of the city u~ ir. the hilltowns of Blandford and Granville j
wher« ~a. itations are s-varce and the possibility of contamination is slight. '.’j
‘re area from which water drains into our man-made reservoirs is called 1
tre werershed and comprises L9.7 square miles of hills and valleys containing :
innumerable springs and mountain streams, Cobble Mountain Dam was built Jus< e. :
below thre junction of two of the larger streams, Borden Brogk and Pebble Brocok, 1!
and forms Cobble Mountain Reservoir, which extends west from the dam some five E
miles and has 2 water surface area of 1,13L acres when full. .—
The city purchased all the land at the site of the reservoir and well

back frem the shores. In all, the city owns some 12,000 acres of land within
this watershec areas. .

2o Littleville Flood Control and Water Supply Dam and Reservoir was

built on the Middle Branch of the Westfield River in October 1965 by the U.S.

A
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Corps of Inpineers at a cost of $7,260,798.05. The City of Springfield has
the water rights in the reservoir between the elevations of 432' and 518' and
will pay the U, S, Government a sum of $2,202,160.L8 over a period of thirty
years,

The dam contains 32,L00C acre feet (10,600 m.g.) of water at spillway
level and the City of Springfield's water supply pool contains 9,400 acre
feet (3,780 m.g.) of water. This pool has & safe yield of 20 million gallons
per day. The watershed area of Littleville is 52.3 square miles.

The water flows by gravity from the dam to the Huntington Pumping
Station through a L8" supply line and is then pumped over the mountain to a
terminal structure north of Cobble Mountain Reservoir through a L8" discharge
pipeline, where it is discharged into a channel that flows into Cobble Mountain
Reservoir fror where it goes into the rest of our system.

7o saferuard the water at its source, the Massachusetts Department of
Public liealth has set ur rules forbidding boating, bathing or fishing in these
waters, Then as a further safeguard, all the water coming to the city is
filtere: 2zt the West Parish Filter Piant located in the West Parish of Westfield.
There, Wwe have 17 covered slow sand filters with a total filtering area of
~ .50 acres where the water passes down throurh L2" of clean sand and about 12"
of yravei. This process removes dirt, organic matter and harmful bacteria
from the water. Periodically the filter sand is removed to sand washing
nachines, cleaned and rernlaced so that we use this same special sand over and
over arain., This process 1s called sliow sand filtration. Chlorine 1s also
added to <re water at the filters as it leaves the plant.

Thore i alsc a Dual-=Media Rapid Sand Filter plant in oneration which
car tari’e «” million rallons rer day, This rlant along w'th the slow sand

ilters lves us a caracity of 17 rillion gallons ner day at rresent and as

!

.",'.,' e 14.

A
Sl el

) S0 -
®
. »."..-." a




Cak Su JNALIGNL JO0 8
- '

— v % - e T T AT N TR TR, ML wR e W m L=, v v
LR D a2 5 A v 7% TN XY YT T LAY w

the need arises we ran =xpand the rapid dual~-media plant.

Tre filtered waier nasses through large size steel and concrete pipes
from the filters to the concrete distributing reservoir on Provin Mountain,
located near the Agawam-Westfield townline. From there it reaches the eity
through similar large size carrying msins and then ihrough smaller mains and
service pipes to the user,

Ludlow Reservoir now supplies only the Town of Ludlow.

Systerm as of 1975

The present water system of the City of Springfield comprises the three
sources of sunrly; two filter plants; distributing reservoir at Provin
Mountairn and about 585 niles of mains; serves nearly a quarter of & million
neo~"» and nunmerous industries. There were about 40,000 service connections
as of December 31, 197L. The use in 1965 was 13,496,70L,700 gallons or 36.97
mil lor pallons & day. In 197L, the amount used was 13,769,8LL,000 gallons
or 7.7 miilion gallcons a dey. The maximum daily use was 75.69 million

rallons ~n Wrines<nrt, Junme 37, 1971.

- e a " . . . PR U S S Y AL S o R Wy

[V AR R Ve

T UENCHRC |

e r
s an_a

[P DU R

P




T T e T R T W N T T T I W T e T "pyvv‘;-‘—vrrww
" T A e o h*“i“'l"rVr"v—v

T e Teo3 AT RESZAVIIAZ e
v oL ._“
[‘ 72\ RN
. ——- N
y — \-—.--\. e “—.
3 am N 2_"_5-1.(: 3

- . - .. .
; BERY/lowrn  ~fawer . OILTY “a~poe- . -az Nc.
.

Name of Daz TTovin Noun

Mass, nect,
- =4 . yo - - e .- ——
Topc Sheet No,__#2- ., Coerdinmzmes: N 402,000 s E__274,50¢C . e

B Inspested by ~&ralc o, Shumeey , Cnluly 7, 187¢ ., Last Inspection_s.3.7: .

per: fssessors -, Reg., of Teads , rrev, Insp. ¥ , Per. Certect X . ’j

D A L A - - T -
1, - ST srringfiell, Tity Zall, lour:
.- z - - T |
: lzze ST, o« Tz, ‘"/ own Staze lel. Nc. _e
r- .
3 } .
- ~ =
Coe R
lame =, o lin, City/Towr Staze Tele e,
=
zme ST . L, Citv/Tawm -eze i, .
- A
Z -— -— P - - - . . . . - - . -
Torre G- zTOVLT ot. Tleservolr, Nortrwest St., west Feedicg Tills, Mase, 75%=3LAC
- - - N — - ~ -
Neze ST ow s City/Town Stezte Tel. Noo

. S R
’ P S

L Yo, R

| - . R

LJ e, © : Y Zore | Sketches See cdeseription of Tar. .j

- . g rﬂm-zv-—-r-——, Craramn .y C s
! Flans, “here =~ ~rT-T.E--elC waver Jept. Offices, lity Eall, Springfield, Mess,
L

T Ak

.

i
. .
P S

TN

- .
Al N
L “TARTT T L aa -~ Lo PR PN
-~ Lo C: vl Zam cmzald fz2i1 2zmpletely )

2o liziere-e g . L, Heastrous .
e orrTemts: -evels TN 8r-inc v on Proviw Woo-+p<r exoscfiez, Cassws oot g
:5"‘"6

& cund
evere Zeperiirg orn aree ~f feilure,
=3

shanges (future developzent:.

m
1
N

[ J

4




e T g D ™ P el R RN ol

Pl

- v

; fe— e A ae o y— - —_—— -
- o mame Mr et it el Temier wee s we
E
Lo e - [ R T - .o .-
i leozwicn end Type: ~jueducIs o Springfield weter Jepertment's gisepitiei-n
. g re*ovg
Sos LS8

Serwrols_fES , TPFLsliazter of velves en: gates Drovise fifferecy ponfigiresior
of flow througr reservairs,
aoTzmaTio .omenl X . lpevaziive Yes_ )y o, o .
@ Tlow in and out of tanXs con+trolled at all times Ly full <ime

2aWMET ame ~ L] = N e
- Z2EXrzTors S LOIEeEr JEel T sEeT+

.ol

Rry

b - ~ v P . ol e o “rey s Y. P S . S SN .
4 9. ¢ loeeticn oznd trer_verllows on ea~n infivizZasl tank .

o

b Sevrat e—
9 “ITATCLS y ¥ Zl .
Y
f Taw - X . - MNaw -—-e - >
sutizatic A . Moimozl . Opereziv ves X , N0 R

"

- S ~ o
3 PRSI % I-] -y : -~ - €3 -y ] lymam s ..
3 Commzrnmz: ot elev, &T4,7 water overflows into dreir svetexm .
Sl .
p
&
AP = " - - -2 T
. NS, 2 Ltoztion ani me .
& -
F A TmaTt e T .
b ~ ~ § ~J = .
) .
; AuTczmasie . - lperz<ive VYes y 0 .
D — -
.
R T A
.

{
4
'
i}
’
¢
t

™
!
i
1

L

-

»

T —
'>

.

9

——m——— e e . . ver=: 3 e - ~o
Uz Cell TRl sz *Eri.cal JeTer at Tex 2z'+

. ' ’ _ ~ v - Zonce.

. Saterizl: Tt . < Iriis . Soznofild . Masorxy_ ¥ Loood .
. Tirer . R
Y )
. Py N e - m = e e T pwes o
i' voloao LL00 . 4o LR . e LT nEeTZLTE . N
- N
S 2. (ZTaor Teziino b . -. TUrzent Ferpairs ]
b ,

L e o . . A
t . Comrmentg: =DOT Suriace cracxs in -onerete facing of two of the tanks per
. Teservolr suptl, - unable tc verify on fiels inspection due t: water

evel It

[l

)

4 o
S . - ~- .-
3 - PEERE . l'r:- .
b
‘ e Tt “e - T.-e Tome X B gt . A
b T . 2T w .r_Ig PO . L2507 « OCQ ’
e e me - A -, - - < N o\
s “rer -%on€ PEVLLE - nENT plicel e rocog fill dusmpe- g graded .
S
. Fam A e aem - T - ‘r ime Toen e
A ~LOLOLTNLIN - R . s LLOOT neTalls .
S e —
- - e T e ¥ - Cviare Eeniivs
L T B A ——— .=t - ~e &£ T E P, .

1 Tr—.e--g; ©° 8T&.I. 8rez of stone fevel sliore shave disturbarce of stores - has i
e

lrmemce:
TEXTELET YA T5TE AT T = P S Tt A L

Bt SA-TLeL - SO€ Years AanI arcesrs s<8t:lizes, Tould rave beer pzucterd RO
TV OEYTYeTe FTwaces za*c Av cigriwe g owa .

: At ) .. O




S SR A el IRl S G A T i S A e e o e —
[ :l'j
.-

- ST e calaRall ’.—-
h _ ——— -y — " .
l& CY SIZLUAU: Avsilani- Yes .reded _ —
I S z -

. cve Normel “Trtel < . :
F - -— - , " me > 8 < ~:‘
X Width T-. Higw: Ft. :terialX’ die, overflow pipes . X
&' -
< Cenditicn: 1. Goo2 . -3, Mejcr Repeirs .

XLl

- 2, lZrzr Tepiires . t, Urgen* Repairs . ®.

formerts: ~8T€r inflow and o:tf_‘low is contirolle: by valves, ete, overflow
taniles througn 2 each U Zis, Fipes. ~utozexic alarz systex goes off

when water level regars eley, 4040 ar 0.5 below overflow—inverts Sl
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Temame %z Clezaz -n Tum o0 D= See itex ¥T - comments . "‘j

Crzaked ¢r Temzai lmooeee Norie observed

- - . i
- . s meELEe - ——— — !

LA £ h
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2. Minor repesirs needed .
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L, Trnszfe .

Reservoir izp-sundment no lconger exists (explain)

Fecormend rexsvel from inspectior list

F

fecerv-ir, ari Mr, F, Erocrick, Superv:
resen= tro¢ irspection.

cArLn
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Ze clopes., -ne geztors merntioneZ in

r Yr, xllivarn.
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' Tre ertire ins<ezlla<ion eppeers to bYe well mairntained by a fulltime crew., The

o ‘urf cover on the tor of installztion is in excellent conditior and mowed over,

) 212 o- <re stone peveld slopes were of goos grade anzi alignment with excertiorn of

. & 8small &rez or <ie sputheast slope., Here the paved siope has & disruptes area

- or. :he surfzce of &8 few fest in wiZtir aré extending froz the top of slope to

E arzrox, orne ralf way dowr. the slope., Tris disturbed arez is a few inches in depth
&r.Z has apparern:ily existed for some vears per Mr, Sullivan ani frox previous

! inspeetiorn. reports., The displacement of the paving 9Stones is assumed to have beer 1
ceuse: by extreme frost or ice action of some years past and is now stabilized, "4
Tris noniition appears to be of an aesthetie nature ard does not appear to pose any T
hazeri to safety of the ins+allation. DJue to level of water surface in the cencretle <o
TErALE 1T was not possitle to inspeet tre interior surfaces, Mr, Sullivern stated )
there were minor surface crecrs evident i* some aress on *he inzeriors of the e
Tt Tnat thece eratks were nct & serious protlem at present Time, -here was no
ev.zerce 0f 8ry szerage or le&xs aniywhere ar:J:~ +ne ausside surfaces of the
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\oY QWLETS: CUTLZT CONTROLS &ND DRWTOVN

Ne, 1 Locatiorn and Type: .o

ee ve.ves and geTes rrovide =%
of flow throusn reserveirs

automatic_ T, idanuel 1 ., Operetive Yes I , No .

Cortrcls

Commerts: - ._. Tir: gwzff -l.s resifen<izl grsrzior coivtrzl
No, 2 Location and Type: ~-veriiowe or ezch Infivizuizl terX .

Contrels , Type: .

automatie . Msrusl . Operative Yes s, No .

lios 3 location ani Type: .

Jorntrols s, 2Yype: .

Automatic o .iznual . Cperative Yes s, No .
Cormerts: .

Crawicwr. rresernt Yes .., o , Mo
Cemments: Tl uss o varifus il czr. ts enpTies for sercicing,
\Z}’ Dali UrSTREAM FaCE:  Slope veriica: |, Lept: eter at Dam cs - .
Corc.

iateriel: Turf « Zrush « Irees . FRoecx £ill . Masonry Jwood

Utrner .

Condition: 1. Good - . 3., Ilejor Rerairs .

2, iinor Repsairs . L, Urgert Repairs .

irerecTion. not Terformed; escumes from level of meinternzne

erZ oconiizlon of velve orzmters sewually irnspected .
A ~
e
— LA JONITRZA. TATZ: Slope - .
'Y Material: Turf « Brush « Trees . Rock F1il . Masonrxy . vood .
fHer ey ITore TivLnE .
Corditisn: 1, Gond . 3., lejor Fepeirs__ .
] 2. .4nor Repairs < . 4, Urgent Repairs ]
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Height Above Normal ‘‘ater Zerc e,

wWidth ™, Height Ft, Material 30" overflow pipe

1. Goed X . 3, Major Repeirs .

Condition:

2. !Zror Repeirs . L, Urgent Kepairs .
Comments: cemer Inflow and coitflow c:in e controlled by vazives, etc.

a
10.
waTzR LEVEL AT TI.E OF INSPECTIIN: 1z Ft, ~bove . Below .

Tep Danm F,L., rrincipal Spillway .
Other oontom of tinus
Norrmzl rreeboard ‘zries rt.

11.
N 3UMLAY OF DEFICIEICIZI NOTEL:

(V200 AL S a4

Growth (Trees and Srusht) or Ixzbanimernt lore

Animal Purrows and Washcuts Ylore

Srall awount Trost moye-ent of sTone peving,
Damage tc Slopes or Top of Dax w. S_ope, See Item =¢

Cracked or Damaged Masonry lore otserved

Evidence of Seepage Nore otserved

Evidence of Piping "or.e otserved

Leaks ier.e otserved

Eresion ore
Traslr and/or Detris Impedirng FTlow Ione
Ciogged or Elccked Spillwey
Oilrer
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ii:> OVERALL CONDITION:

1. Safe X . e

2. Minor repairs needed . e

3. Conditionally safe - major repairs needed .

4, Unsafe . =

5., Reservoir impoundment no longer exists (erplain) o

Recommend removal from inspection list .

REMARKS AND RECOMMENDATIONS: (Fully Explair) e
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2 =re IrzzecTion, My, ouliliver, Superinterndent of rrovin Mouatain i

TEE 0T Irecent, tut anctrer emdlovee of the Weter DJepzriment showed me ®
g=7e ro.ses =znd <he inlet crzmber locatel below Keservoirs 1 and 2. Tl
el zlom : T tre earzh backing for <he reservoirs' wells and -
ro . ce. +sctuzl entry to the reservoir wes not prac- L
£t time. A cererzlly good condition of those portions of -
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I PHOTO NO. 1
VIEW OF TOP FROM SOUTH END

PHOTO NO. 2 .
VIEW OF TOP FROM NORTH END T
4
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PHOTO NO. 3
FRONT VIEW OF INLET GATE HOUSE )
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PHOTO NO. 4 ’
VIEW INSIDE OF INLET GATE HOUSE
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PHOTO NO. 5

VIEW AERATOR CONTROL HOUSE AND AERATORS
FORMERLY USED FOR RESERVOIRS NO. 3 & NO. 4

PHOTO NO. 6
VIEW INSIDE AERATOR CONTROL HOUSE
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VIEW OF WEST EMBANKMENT 1
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PHOTO NO. 8
VIEW OF TYPICAL OVERFLOW ON
WEST EMBANKMENT
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VIEW OF WEST EMBANKMENT
LOOKING NORTH

PHOTO NO. 9

VIEW OF ACCESS DOOR TO RESERVOIRS
NO. 1 & NO. 2 ON WEST EMBANKMENT
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